We Must Take the Next Steps Towards 
Safe, Routine Space Travel 



Reusable Launch Vehicle 
(1981 - Today) 
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Generations of Reusable Launch Vehicles 
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Space Transportation Across NASA 
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Three Tiered Implementation Approach for 
Future Space Transportation Technology 
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Develop a Comprehensive, Agency Level Space 
Transportation Plan That Will Enable NASA’s Strategic Plan 
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Timeline for Addressing NASA’s Needs 
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Programmatic Planning 







Significant 2nd Generation Technology Drivers 
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Significant Commonality Between Shuttle 
Derived and New Design RL V Needs 








Example Pathfinder Demonstrations 
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avionics 

• Regenerative sensors and system healing 

• Autonomous, adaptive control 

Spaceport Range Operations 



Systems Approach to Safety , Reliability and Cost 



Requires Increased Testing 





ASTP Organization is Driven By Goals 














Technical Challenges 








National Center for Advanced Manufacturing 

Manufacturing Technology Development 

— V' J ■ mnnn mu*/- 



■ y - *** 



1,1 



IH | fca^ y 

1 jft* ! 

%, i ^_JEc 

K *■ 

to., j 

I 4 ■ &kjj 

■ J 

mi 

II ui 


I|£jr!l 



V. w 

l-l 

_ -c 
.2 2 
a S 

IS 

E 

o ^ 


3 

§ CO 

§ s 

co -2 
to to 
iS ^ 

0 

?| 

I? 

o> o 

1 8 

2 2 
Q. t- 


<D •= 

81 

8-S 

0 ^ 

1 c ■g 
CO ^ 0) 
Q) 5 

c to a 

§> q 3 5 

^ S 

S 5 q> 

E 4 f| 

O to £ 

«5 -s- «S 

3S3 

~T Q) ^3 
£ "O Uj 
Q) Q) ;r 
x: Li CD 

+3 M - O 
CJ) CD C 

115 

a5 cS iS 










c 

o 

j/5 

=3 

Q. 

O 

i_ 

CL 

CL 

"o 

~G 

a 

X 

o 

<D 

0- 



w 

Q. 

» i 

4-1 3 

CO Cl 

>* o 

TO -£ 
TO = 

O H 

T3 ®S 
0) - 
O (/) 

S ° 

■O 'c 

< ® 


< 

O 

to 
>> 
c 
T3 

<D 

0 < 

a: o 

1 I* 

o to 

m < 


o 

Ql 

LL 

U_ 

0) 

3 

~o 

3 

a. 

2 

(D 

g 

£ 

H 


O 

Q_ 


O 



< 


< 


00 

£ 

0) 

TO 

c 

L- 

> A 

U) 

T3 i 

o 

^■1/ 

u. 

<D 

CL 

^ /' 

4-i 

OJ 1 

CO 

° S 

CD 

DC 

H 


CO 

c 

CN 

© 

DC 

o 

< 

DQ 









Interstellar Precursor Technologies 

Interstellar Precursor Project U — — |2000 PMCf - 
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techniques and robust testing 







a. 


© 

IS 

; CN 



E 


o 

o 

o 




■u 

<D 

(/) 

O oo 

I" % 

£ 8 

& * 

£ 3 

O o 
U- 2 

c E 

"O u - 
0 ■§ 

8 S 

K ? 

* 8 
S, to 

$• 


~o 

V <D 
o O 


3 

■D 

C 

o 

o 


c 

re 

E 


£ 
w re 
re Q_ 
l— — 
co re 

S k 
o o 


re 


T3 

o 

o O 
f— o 


£ 

(/> 

0 

> 


< 

a: 



o 

Cr 


w 

</) 

CL 


A 



i 

O 


s 

O 


< 

CN 


2 

▼" 


■U 



c 

re 

2 

CO 

1 


< 

Q) 

*. 


CE 

D 


A 

</> 



C/> 


a: 

Q) 

i_ 


< 

CL 


< 

O 


c 

E 


0 

CO 


'-M 

c 

a> 

c 

re 

3 

>» 

Q 

■ MM 

E 

x: 

+■* 

<55 

ro 

0 

H 

o 

@ 

c 

o 

O) 



c 

+-» 

(/) 

'aT 

v- 

Vm 

cn 

1- 

h- 

o 

■ Hi 

Li. 

a 

E 

H 

0 

C 0 

5 

ft- 

c 

Q. 

0 

>, o 

> 

a 

C/3 

0 

• 

• 

C/) 



♦ 





0 

+■» 

co 

+-» 

c/> 

0 
■ ■Hi 

c 

> 

c 

c 

0 

a. 



(/) 

0 

H 

o 


0 

E 

0 

ft- 

0 

Q. 


C 

0 

E 

a 

o 


re 


0 

N 

_0 

n 

c5 


° >, 
>* *= 
ffl C 

_ re 

^ i- 

re b; 
re 3 
_1 O 


> • • 




RBCC Flowpath Test Hardware 
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Aero/Aerothermo Enhancement 
Thermal Protection Systems (LaRC Lead) 

(ARC Lead) No FY00 Funding 
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